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Butte; Turtle Mountains. 

Subfamily Neottiinae Pfitz. Entwick. Anord. Orch. 45. 

97- (1887). 

TRIORCHIS Bauhin, Phytopinax 123. (1596); Gerard, 
Herbal (1597); C. Bauhin, Pinax 84. (1623); Tabernaemontanus. 
Gyrostachys Pers. Syn. II: 511. (1807). Ibidium Salsb., Trans. 
Hort. Soc. 1: 291. (1812). Spiranthes L. C. Richard Mem. Mus. 
Paris 4: 42. (1818). 

300. Triorchis stricta (Rydb.) Lunell. 

Gyrostachys stricta Rydb. Mem. N. Y. Bot. Gard. 1 : 107. (1900). 

Leeds (extinct), Butte (extinct), Towner, Devils Lake. 

Subfamily Liparididae Lindl. Veg. King. 181. (1847). 

CORALLORHIZA Ruppius, Fl. Jen. (1718); R. Br. Ait. 
Hort. Kew. ed. 2, 5: 209. (1813); Gmel. Fl. Sib. I, op. 25. (1747); 
Haller, Hist. Stirp. Indig. Helv. n: 159. (1768), also 248. (1742). 

301. Corallorhiza trifida Chat. 

Ophrys Corallorhiza Linn. Sp. PI. 945. (i753)- 
Corallorhiza innata R. Br. 1. c. 

Corallorhiza Corallorhiza (Linn.) Karst. Deutsch. Fl. 448. 
(1880-83). 

Pleasant Lake. 

CORRECTIONS. 
Page 221, lines 7 and 8: for ciliare. . . .ciliaris read cilianense 

.... cilianensis. 

Page 224, line 14: Gnomonia is not valid, being antedated by 
Gnomonia, genus name of a fungus. Substitute HOROLOGION 
(gr. 0)po^.6yiov, fescue, dial). 



THE NAIADES OF MISSOURI.— IV. 

BY WILLIAM I. UTTERBACK. 

Uniomerus tetralasmus (Say). 

("Pond Horn Shell.") 
PL XXI, Figs. 69 A and B. 
1830 — Unio tetralasmus Say, Am. Conch., Ill, pi. XXIII. 
1836 — Unio declivis Conrad, Monog., V, p. 45, pi. XXIII, fig. 1. 
1839 — Unio sayi Ward, (in Tappan). Am. Jl. Sci., XXXV, p. 268, 
pi. Ill, fig. 1. 
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1912b — Vniomerus tetralasmus (Say) Ortmann, An. Car. Mus., VIII, 
pp. 272 and 273. 




/AV _ 



Fig. 



4. Vniomerus tetralasma (Say) 9 . Diagram of a gravid individual 
from Lost Cr., Amity, showing animal characters in left valve. 
Coll. May 3, 1913. (^ nat. size.) 



ANIMAL CHARACTERS. 

Nutritive Structures :— Branchial opening large, set with 
numerous papillae; anal finely crenulate on inner edge; 
supra-anal large extending to dorsal line, closed from anal by a 
moderate mantle connection; gills about the same width, inner 
onger, inner laminae free from visceral mass for whole length 
except for a short distance anteriorly; palpi short and broad, 
connected only for one-fourth of their length antero- dorsad ; 
color of soft parts, for most parts, a dingy white with mantle edge 
at siphonal openings blackish, gills brown. 

Reproductive Structures: — Marsupia— only occupying 
outer gills, when charged rather padiform, distended at center, 
but not near the ventral edges, ovisacs simple, undivided; con- 
glutinates also undivided, white, sole-shaped, with regular thin 
transparent areas arranged cross-wise made by the thickening 
of the septa at regular intervals; glochidia spatulate, very regular 
in outline, hinge line short and straight, medium in size measuring 
0.160 x 0.210 mm. 
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Pig. 5. Mature closed glochidium of V. tetralasma. (X87) 
SHELL CHARACTERS. 

External Structures: — Shell subtrapezoid; post- dorsal 
ridge rather high, usually obtusely pointed behind, evenly rounded 
in front; disk smooth; beaks low, drawn well back from anterior 
end, sculptured with many coarse, concentric, regular ridges 
curved up very abruptly behind at base of post-umbonal ridge 
where the ridges are drawn closely together; epidermis light 
yellow back ground with alternated brown bands running parallel 
with the growth lines, or nearly all colored in brown horn with 
polished appearance, almost rayless, sometimes faintly rayed 
in green on post-umbonal ridge. 

Internal Structures: — Cardinals compressed into rather 
blade-like processes; laterals delicate but rather prominent; 
interdentum long, thin; umbonal cavities rather shallow; scars 
well impressed, nacre light bluish to grayish. 

Sex Length Height Diameter Um. ra. Locality 

o* 95 x 45 x 31 mm 0.260 (Batterton Pond, Columbia) 

9 88 x 44 x 32 " 0.265 (Lost Creek, Amity) 

9 76 x 42 x 24.5 " 0.260 (Mill Creek, Courtney) 

9 23 x 12 x 8 " 0.270 (Lost Creek, Amity) 

Miscellaneous Remarks: — U. tetralasma is peculiar ecolo- 
gically, as well as morphologically, in that it can become more 
quickly established in artificial ponds and lakes than any species. 
It is naturally lacustrine, but for some unknown cause it is not 
found in any of our lakes prefering small ponds or quiet creeks 
where it is found accompanying Anodonta Danielsii, or Eurynia 
subrostrata. From the fact that the writer has not found any 
individuals of this species in North Missouri without marsupial 
characters he is led to believe that it is locally hermaphroditic at 



The naiades o# Missouri 247 

any rate. The writer, too, has had the good fortune to find its 
glochidium for the first time and is figured here in this catalogue 
for the first (See Text fig. 5). Many were taken from Lost Creek 
of the Grand River drainage, May 3d, and also August 5th, most 
of which were gravid with glochidia on both occasions. Although 
winter observations have not as yet been made, still we would 
judge from these two records that this species is not tachytictic 
as in most Unioninae. However, like most of the members of this 
Sub-Family their conglutinates are "aborted" when removed 
from their natural bed. Simpson speaks of this species as being 
very susceptible to variation; however, the writer has not noticed 
any great variability in this State, where its distribution is rather 
wide, and has not seen any varieties worth listing except comptodon, 
which has also been reported for Central Missouri by Dr. Brittsi 

Uniomerus tetralasmus comptodon (Say). 
("Pond Horn Shell.") 

Not figured. 
1832 — Unio comptodon Say, An. Conch., V, pi. XIII. 
1832 — Unio geometricus Lea, Tr. Am. Phil. Soc, V, p. 28, pi. IV, fig. 10. 

Animal Characters are the same as those of the species; 
so are also its shell characters except in its outline being more 
rhomboid, its epidermis being more of a dull drab — or uni-color 
in having more roughened growth lines and a more curved hinge 
line. 

Sex Length Height Diameter Locality 

9 80 x 40 x 25mm (Grindstone Creek, Maysville) 

9 75 x 40 x 24 " " (Lost Creek, Amity) 

9 63 ■ x 33 x 20 " ( " " " ) 

Miscellaneous Remarks: — This variety is often found in 
the same bed with the species from which it is discriminated, as 
above indicated, by the character of its epidermis. On this super- 
ficial basis of epidermis color there are so many intergrades and 
for this reason it may be doubted whether this and other recorded 
varieties are really worthy of their names. Comptodon was col- 
lected by Dr. Britts in Clinton Co., and is now on exhibit in the 
Division of Mollusks of the U. S. National Museum under the 
number, 150402. According to Henderson (1907, p.87, pi. ii, 
figs.. 7a and 7b) this variety predominates over the main species 
in Colorado. Dr. Scammon (1906, p. 337) reports it for Neosho 
County, Kansas. The writer has examined both sterile and gravid 
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specimens of this form to find it with the same breeding season 
as its parent species. 

II — Sub-Family Anodontinae Ortmann. 

1911a — Anodontinae Ortmann, An. Car. Mus., IV, p. 336; 1912b, 
An. Car. Mus., VIII, pp. 278-300. 

Animal Characters: — Mantle edge, antero-ventrad to 
branchial opening smooth without specialized structures; supra- 
anal antero-dorsad to anal opening usually widely separated; no 
tendency toward tubular siphonal openings; inner laminae of 
inner gill generally free from visceral mass; region just anterior 
to pericardium of watery composition; palpi very large; mar- 
supia — occupyiug two entire outer gills, when gravid pad-like, 
enormous, tissue thickened at edge to permit transverse distention, 
two water tubes present on either side of an enclosed central 
undivided ovisac and facing outer and inner laminae, these 
laminae very thin and delicate rupturing at the slightest scratch ; 
glochidia usually large, spadiform, generally longer than high, 
with a spine at each ventral tip; no well-defined conglutinates, 
but held together in unstable masses by brownish mucus and a 
tangle of larval threads. 

Shell Characters: — Shell thin for the most part; disk usually 
without sculpturing; beaks usually coarsely sculptured with con- 
centric or double-looped ridges; hinge variable, teeth completely 
lacking, or, if 'present, rudimentary or peculiar; beak cavities not 
deep as a rule; sexual dimorphism rarely seen. 

Miscellaneous Remarks: — The members of this group have 
a long period breeding season (bradytictic) due perhaps to their 
origin at a time, as Dr. A. E. Ortmann considers, when a possible 
shortening of the warm season induced them to retain their embryos 
in the marsupia and discharge the glochidia in the spring; hence, 
the constant and admirable adaptation of water-tubes for the 
aeriation of the embryos in the marsupia while being retained for 
that time. This adaptation elevates this group from the primitive 
one and places it more among the modern Unionidae. Even on the 
basis of shell structure, in that the sculpturing, seen on the disk 
of the shells of the Unioninae, is carried back up to the umbona 
region where it is almost exclusively confined, there is sufficient 
evidence for the more modern grouping. The inability of the 
Anodontinae to spread their vavles very wide may account for 
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the lack of papillae or other specialized structures (as related to 
the processes of reproduction) in the region of the branchial open- 
ings. Since the species of this group are mostly lacustrine we find 
them, of course, mostly distributed in the chain of lakes along the 
Missouri River or in the ponds and small sluggish streams of the 
interior of the state north of the Missouri River. Compared to 
the other sub-families, we do not find so many variations in this 
Sub- Family due to the more constant ecological conditions to which 
the Anodonline species are remarkably constant — especially as 
to reproductive structures, in which respect they differ from those 
of the Lampsilinae ; however, the Anodonline species are like the 
Unionine in the possession of large palpi, whereas those of the 
Lampsiline species are small. In all probability the larger palpi 
are for reproductive as well as nutritive purposes. It is interesting 
to note the recapitulation of the evolution of the whole race of 
Naiades in some of the individual members of this Sub-Family 
in that the coarse sculpturing, noted on the disk of juvenile shells, 
is carried back up to the umbones in mature shells — a progression 
from the sculptured disk of the more primitive to the smooth 
disk of the more modern forms of the adult. 

Genus, Symphynota Lea. 

1829 — Symphynota Lea, Tr. Am. Phil. Soc, III, p. 424, 
(Type, Symphynota compressa Lea) 

Animal Structures : — Branchial opening with short papillae ; 
anal smooth, or finely crenulated; supra-anal larger or smaller 
than anal, separated by more or less long mantle connection; 
gills bowed ventrad, septa and water-tubes well developed, 
inner lamina of inner gills free from visceral mass; marsupium 
occupying outer gills, pad-like and with secondary water tubes, 
when charged; glochidia large, spadiform, spined, hinge line 
undulate; palpi sickle-like united for one-half of their length 
anterio-dorsad; color of soft parts usually yellowish. 

Shell Characters: — Shell elliptical to oval, compressed, 
smooth except for costae sometimes on posterior dorsal ridge; 
beak sculpture double looped, or sinuate-concentric; cardinals 
always present; laterals imperfect, or even absent; nacre white 
or- bluish. 

Miscellaneous Remarks : — The shell characters of Symphy- 
nota would relate it more closely to the more primitive group than 
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any of the Anodontinae on account of its sculpturing on the pos- 
terior dorsal ridge, the costae there being somewhat similar to 
those on the shell of some Amblemae or Quadrulae. Simpson 
treated this genus under three sub-genera and while the shell 
characters may greatly differ, yet, the animal characters are so 
constant and the known species are so few to retain this subgeneric 
treatment. The type, S. compressa (Lea), is not found in this 
state — not even in the Mississippi River. Only two species of 
this genus, S. complanata (Barnes) and costata (Rafinesque), are 
found in Missouri and they are not widely distributed, the former 
being confined mostly to the north and the latter to the south 
part of the state. 

Symphynota complanata (Barnes). 

("Heel Spitter," "Hackle Back," " Hatchet Back," "Pan-cake.") 
PL XXII, Figs. 70 A and B. 

1823 — Alasmodonta complanata Barnes, Amer. Jour. Sci. and Arts, 

p. 278, pi. XIII, fig. 21. 
1900b — Symphynota complanata (Barnes) Simpson, Proc. U. S. Nat. 

Mus., XXII, pp. 665-666. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening thickly set 
with short papillae; anal finely dentate; anus of intestine fringed 
with three or four papillae; supra-anal large, mantle connection 
widely separating it from anal; inner gills, wider than outer, 
inner laminae free except briefly, anteriorly; marsupia occupy 
entire outer gills, truncated along ventral margin when charged, 
ovisacs not divided; glochidium very large, spined, hinge line 
undulate measures 0.310 x 0.320mm; most of soft parts yellowish, 
gills rusty color when gravid. 

SHELL CHARACTERS. 

External Structures: — Usually rhomboidal, compressed; 
alae high, marked with a few upcurved costae; disk smooth; 
beaks low, sculptured with coarse double-looped ridges; epidermis 
of young shell reddish with brown rays; of old specimens, brown 
to black. 

Internal Structures: — Cardinals single in right, double in 
left valve; laterals faintly double in both valves; umbonal cavity 
shallow; nacre bluish to satiny white with marginal ribbon of 
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lavender; sexual dimorphism not very distinct; the biangular 

character climed for posterior end of male shell not constant. 
Sex Length Height Diameter Um. ra. Locality 

9 170 x 105 x 72mm 0.26 (Big Mud Lake) 

c? 175 x 105 x 55 " a. 26 (Platte R.) 

9 100 x 65 x 29 " 0.20 ( " " ) 

9 88 x 55 x 25 " 0.20 (102 River) 

The juvenile shell is' very flat, a very beautiful wine-colored 
epidermis marked with bright brown rays: beaks are coarse, 
marked with the characteristic sculpturing of adult shell except 
the later bars are down on the upper part of the disk; nacre bluish. 

Miscellaneous Remarks: — This species is both fluviatile 
and lacustrine for this state. Observation of aquarium specimens 
discharging sperm proves this species a gonochorist — a character 
this is opposite to the congeneric species and type of this group, 
compressa Lea. The author has also observed this species to be 
gravid with glochidia from November to April and, in most 
instances, has noted early and late embryos mingled with the 
glochidia in the same individual at the same time. This species 
is very common in North Missouri where it grows very large in 
the lakes, but is uncommon and dwarfed in Central Missouri and 
is not found at all in the clear, swift water-streams of South Mis- 
souri.. Complanata is so distinct from other alated forms that there 
should be no confusion. It differs from Proptera alata (Say) in 
that the latter is< dimorphic more inflated and has a purple nacre. 
There is such difference between this species and the type (S. 
compressa) _ that it may well deserve its subgeneric name, Pterosygna 
Raf. (1813), that Simpson applied. 

Symphynota costata (Rafinesque). 
("Fluted Shell," "Squaw Foot," "Sand Mussel.") 
PL XXII, Figs. 71 A—F. 
1.820 — Alasmidonta costata Rafinesque, Ann. Gen. Sci. Brux., p. 318, 

PI. LXXXII, fig. 15, 16. 
1823 — Alasmidonta rugosa Barnes, Am. Jour. Sci. and Arts, p. 278, 

pl. XIII, fig. 21. 
1900b — Symphynota costata (Raf), Simpson, Proc. Nat. Mus., XXII, 
p. 665. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Anal opening slightly crenulated 
on inner margin; supra-anal moderately separated from anal; 
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inner gills larger, much wider anteriorly, inner lamina free from 
visceral mass nearly whole length; palpi not large, triangular, 
united partly anterio-dorsad. 

Reproductive Structures : — Marsupium typically Anodon- 
tine; glochidium next to largest on record (0.380 x 0.390mm) 
wider than long, hinge line undulate; soft parts yellow; marsu- 
pium, however, rich brown when charged. 

SHELL CHARACTERS. 

External Structures: — Shell moderately large, thin to 
moderately thick, elongate, compressed (especially in male), 
posterior end bi-angulate, costae on slopes of post-dorsal ridge; 
disk without sculpturing; umbones peculiarly marked with four 
coarsely mingled concentric and double-looped bars; epidermis 
from light horn-color to dark chestnut in old specimens, greenish 
and rayed in young. 

Internal Structures: — Cardinals single in right, rather 
tripartite in left valve and interdentum deeply notched; laterals 
almost obliterated; nacre deep rich cream in umbonal cavity, 
while lavender and b tie on pallial border, often whole nacreous 
surface yellowish or ferruginous due to a distomid infection to 
which this species is so susceptible. 

SHELL MEASUREMENTS. 

Sex Length Height Diameter Urn. ra. Locality 

9 116 x 85 x 44mm 0.370 (Gascondy, Mo., Gasconade R.) 
0" 125 x 56 x 35 " 0.280 (Black R., Williamsville, Mo.) 
9 100 x 52 x 32 " 0.275 (Miss. R., LaGrange, Mo.) 
75 x 42 x 24 " 0.280 (St. Francis R., Greenville) 

Miscellaneous Remarks: — S. costata is found in sandy and 
muddy situations, is a deep burrower and very active. With this 
habitat and physiological characters it is strange that it should 
not be found at all in the sluggish muddy streams of North Mis- 
souri and very rarely in Central Missouri where the streams are 
intermediate for clearness and current. Perhaps this species has 
the most variegated nacre of any Naiad shell. It is a very common 
species in the clear and rapid streams of the Ozark Plateau and 
Center where its shell is duller epidermis than those of the Miss- 
issippi. (See PI. xxii, Figs. 71 A — F.) This compression and plica- 
tion are due, doubtless, to swifter current and more rocky bottom. 
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Its general distribution is for the St. Lawrence drainage and in the 
Mississippi as far south as Texas. This species can be easily 
identified and distinguished from other shells by rugose or ribbed 
structure on the abrupt slopes of the post-dorsal ridge, by its' 
peculiar deep socket just underneath the beak, by its compara- 
tively unridged laterals, but, most of all, by its very characteristic 
compound beak sculpturing. Because of these very striking shell 
characters it may deserve the subgeneric treatment of Simpson 
(1900b p. 664) who gave this species the name Symphynota (Las- 
migona) costata (Raf.) Dr. Ortmann and Mr. Frierson think this 
subgenus, Lasntigona, really deserves generic rank. The author 
has found the breeding season of costata to extend from August 
until May with eggs and early embryos for late summer and fall 
and glochidia for winter and spring. 

Genus Arcidens Simpson 

1900b — Arcidens Simpson, Proc. U. S. Nat. Mus., XXII, p. 661. 

(Type Alasmidonta confragosa Say). 

ANIMAL CHARACTERS. 

Branchial opening densely set with papillae; anal finely 
serrated; supra-anal long with short mantle connection to anal; 
inner gills wider in front than outer, inner laminae of inner gills 
free; palpi large, united two-thirds of their length antero-dorsad ; 
marsupium Anodontine both in external and internal structures; 
glochidium spined, large, hinge line undulate. 

SHELL CHARACTERS. 

Shell somewhat rhomboidal, inflated with rather high full 
beaks; disk and beaks profusely sculptured, the latter coarsely 
double-looped, the spinuous tuberculed loopes extending in two 
diverging rows upon the disk; the former with oblique folds on the 
post-ventrad part with pustulated expansions along the post- 
umbonal ridge; cardinals present but only traces of laterals are 
seen; nacre white. 

This genus is represented in this state by few individuals 
and while the only species of this genus, known so far, is both 
fluviatile and lacustrine it is more often found in quiet creeks, 
head waters of rivers or in other lacustrine conditions of the rivers, 
such as the pond-like stretches, sloughs, bayous, etc. 
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Arcidens confragosus (Say). 

("Black Pocket-Book," "Black Pocket," "Rock Shell," 
"Rock Pocket-Book.") 

PI. XXII, Figs. 72 A and B. 

1829 — Alasmodonta confragosus Say, N. Harm. Dis., II, p. 339. 
1888 — Margaritana confragosa B. H. Wright, Check List. 
1900b — Arcidens confragosus (Say) Simpson, Proc. U. S. Nat. Mus. 
XXII, p. 662. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening large, with few 
papillae; anal with tiny papillae on inner edge; supra-anal very 
long, connected antero-dorsad two-thirds of length; inner gills 
somewhat wider, inner laminae free from visceral mass; color 
of gills and palpi brown, all other soft parts soiled white and chamois 
like. 

Reproductive Structures: — Marsupium occupying only 
outer gills, light brown when sterile, spotted and vertically striated 
when gravid with early embryos, padiform and dark brown when 
gravid with ripe glochidia; internal structure of gravid marsu- 
pium typically Anodontine; glochidium of specimen from Platte 
River^ Missouri, (0.355 x 0.350mm.) but possessing same shape, 
i. e., sub triangular, with undulate hinge line. 

shell characters. 

External Structures : — Shell subrhomboid, inflated, roughly 
sculptured with apiculated tubercles in umbonal region, ribbed 
tubercles on post-umbonal ridge, coarse undulations across post- 
ventrad part of disk, slopes of post-dorsal ridge sub-costated ; 
beaks full, high, corrugated; epidermis brown to black in adult, 
greenish mingled with black in youth. 

Internal Structures: — Cardinals single in right valve, 
double in left, the posterior one being long, serrated and placed 
just under the beak in place of the interdentum; laterals, faint in 
both vales; scars rather well impressed; umbonal cavity somewhat 
deep; nacre bluish to white with sky-blue border. 
Sex Length Width Diameter Um. ra Locality . 
9 103 x 67 x 48 mm 0.30 (Platte R., Mo.) 

102 x 65 x 48 " 0.34 (L. Contrary, Mo.) 
0" 115 x 74.5 x 51.5 " 0.31 (Osage R., Mo.) 

45 x 33 x 22.5 " 0.30 ( " " " ) 
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The; latter measurement is that of a juvenile taken in a cutoff 
slough at Warsaw, Mo. Like that of other juveniles of this species, 
its supra-anal opening is found to be rudimentary — a mere furrow — • 
and the- gills are specked with minute black pigmented spots. 
Its shell is more rhomboidal than older; also two rows (five in a 
row) of ribbed tubercles; more prominent, coarse undulations not 
so distinct, nor horozontal; more zigzag sculpturing on disk; 
epidermis more blue-greenish; alae more costated; nacre more 
irridescent and bluish in beak cavities and with a brighter lavender 
ribbon around the margins. 

Miscellaneous Remarks: — Arc. conjragosus is peculiar in 
its shell structure by its profuse subspiny sculpturing on disk and 
beaks, its coarse tubercles — especially on umbonal ridge being 
smooth dorsad and ribbed ventrad and by its postero-cardinal of 
left valve being long, coarsely serrate and in place of interdentum. 
In many characters this shell is like that of of Arkansia wheeleri 
W. and O., but differs in not having well developed laterals and 
in having more profuse and prominent sculpturing. Conjragosus is 
fond of quiet water and muddy bottoms; thus it is more lacustrine 
and when fluviatile it is found in creeks or in the head waters and 
bayous of the large streams. It has a general distribution from 
western Indiana to Iowa. Simpson reports it as most abundant in 
Illinois and is also generally found in the Mississippi and in the 
states adjoining, although it is, by no means, a common shell 
anywhere. It is a rare species even for North and Central Missouri 
where there are more lacustrine conditions and is not found at all 
in South Missouri. The author has found it gravid with active 
glochidia the latter part of January and with late embryos in the 
middle of March and great numbers were examined daily during 
July and August to find it sterile ; thus it is bradytictic. 

Genus, Lastena Rafinesque. 

1820 — Lastena Rafinesque, Ann. Gen. Sci. Phys. Brux., p. 316. 
1853 — Leptodea (Raf.) Conrad, Pr. Ac. N. Sci. Phila., p. 262. 

Animal Characters: — Branchial opening narrow, upcurved, 
papillose, anal smooth, supra-anal short, widely separated from 
anal; gills long, tapering posteriorly, outerand inner gills about 
the same size; inner laminae of inner gills free from visceral mass; 
palpi subfalcate; color of most exposed soft parts orange, rest of 
soft parts tan-colored and soiled white; marsupia, rusty color 
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when charged, ventral edges- distended, water canals present. 
no specialized structure of mantle edge antero-ventrad to branchial 
opening; glochidium large, broadly spadiform, spined, hinge 
line straight. 

Shell Characters : — Shell thin, subalated, smooth on disk ; 
beaks flat, sculptured with four or five rather double-looped ridges ; 
epidermis smooth, polished, rayed in green in the region of the 
post-umbonal ridge; hinge teeth absent; scars faint, confluent; 
nacre bluish. 

In this state this genus is represented by the two species, 
Las. ohiensis (Raf.) and suborbiculata (Say) — the latter not having 
been completely described hitherto. The author has had conve- 
nient access to large beds of suborbiculata and has been fortunate 
in securing specimens gravid with embryos in all stages and with 
mature glochidia. Neither has the latter been figured nor des- 
cribed before. Because of the fact that the marsupium of subor- 
biculata is more like that of Arcidens and that of ohiensis closer to 
Anodonta we would group the latter as more modern; then, too, 
the hermaphroditism and longer breeding season of ohiensis 
would also indicate an advance in being able to perpetuate the 
race. 

Lastena suborbiculata (Say). 

("Suborb," " Heel-splitter.") 

PL IV, Fig. 19a; PI. IX, Fig. 19; PI. XXIII, Figs. 73 A—D. 

1831 — Anodonta suborbiculata Say, New Harm. Diss. (Newspaper 
form); Am. Conch. I, No. II, 1831 (Later date), p. XI. 

1867 — Anodon suborbiculatus Sowerby, Conch. Icon., XVII, PL V, fig. 11, 
II. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening comparatively 
small, upward curved with many fine orange colored papillae; 
anal a 1 so directed upward, smooth with Y-shaped yellow markings; 
supra-anal long, far removed from anal by mantle connections; 
inner gills wider but very little longer than outer, inner laminae 
of inner gills not connected to visceral mass; palpi rather long, 
united antero-dorsad about one- third of their length; pericardinal 
region very large, watery, pinkish-brown in color; foot, long, 
thin, deep orange in color, adductors also orange, yellowish re- 
tractors and protractors visible through the watery, transparent 
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soft parts; gills olivaceous; patch in front of branchial opening 
light tan or chamois-like; cerebral ganglia bright orange spots 
external and on top of foot antero-ventrad to palps. 




Fig. 6. Lastena suborbiculata (Say) 9 . Diagram of a gravid individual 

from Lake Contrary, St. Joseph, showing animal characters 

in left valve. (J^ nat. size.) 

Reproductive Structures: — Marsupia when sterile, dark 
tan with crowded septa, tissue of ventral edge thickened, occupying 
outer gills only; when gravid, russet, with heavy septa more widely 
separated, distinct, veining enormously pad-like, greatly dis- 
tended and faintly scalloped ventrad, longitudinal line, near and 
parallel to the ventral margin, indicating terminations of gill 
filaments; water canals next to thin laminae on either side of an 
undivided central ovisac which is closed at the base; no sexual 
specialization on margin of mantle antero-ventral to branchial 
opening (thickened edges here have nutritive function of siphonal 
contraction) ; glochidium spined, very large, broadly spadiform, 
hinge line straight, longer than high, (0.325 x 0.320mm.) glochidial 
shell russet color, bluish spots for the adductors; no conglutinates 
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but glochidia are held together in loose masses by brownish mucus 
and coiled larval threads. 




Fig. 7. Mature closed glochidium of L. suborbiculata. (X87.) 
SHELL CHARACTERS. 

External Structures: — Shell subround, or suborbicular, 
thin, compressed, rounded before, bowed ventrad, pointed behind, 
sulcated post-dorsad, alated, dorsal line from apex of wing to an- 
terior end, straight and at an angle of 45 degrees; disk smooth; 
beaks flattened, sculptured with coarse wavy bars, intermediate 
ones bow-shaped and arched toward apex, latter double-apiculated 
with smaller tubercles just ventrad, later bars subundulate on 
upper disk and running more or less parallel with growth 'ines; 
epiderinis polished, straw colored in young, light brown-horn in 
old; rayed all over with green capillary lines and one or two 
broad bluish-green bands from beak to extreme posterior point 
of shell; growth lines raised and undulated showing through on 
nacreous surface. 

Internal Structures: — Cardinals and laterals entirely 
lacking; anterior adductor muscle scars two comparatively deep 
elongated triangular areas, progressive impressions most distinct; 
other cicatrices very faint, confluent, mantle line broken by 
minute ridges; umbonal cavity shallow; nacre whitish, bluish 
or coppery, irridescent. 



Sex Length With Diameter Um. ra. 

$ 185 x 130 x 67mm 0.290 

0* 150 x 117 x 49 " 0.270 

9 47 x 35 x 14 " 0.260 

<? 34 x 23 x 9 " 0.250 



Locality 
(Lower L. Contrary, St. Joseph) 
(Upper L. Contrary, " " ) 
(Sugar Lake, Armour, Mo.) 
(L. Contrary, St. Joseph, Mo.) 



The latter measurement is that of the smallest juvenile of 
this species out of a collection of a little over a hundred of these 
delicate shells. This one was without byssi and doubt is expressed 
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as to whether any of the lacustrine Anodontinae are byssiferous, 
since the quiet water of the lake would perhaps make these threads 
unnecessary. The specimen above measured has a very thin, 
papery shell, almost transparent; ground-glass-like inside view, 
yellow-horn color outside appearance, beautifully rayed in green 
especially on post-umbonal slope. In life the heart beat could be 
detected through the thin shell and the alimentary tract traced; 
the heart beat 28 times per minute, regular but feeble, while that 
bf an adult was only twenty-two times per minute, irregular but 
strong. 

Miscellaneous Remarks : — This species is especially charac- 
teristic for the shape of its shell being not variable, but somewhat 
like an ordinary dinner plate as to form and size; also the very 
distinct progressive impressions are somewhat characteristic. 
Its shell is the largest in outline of any of the Naiades, although it 
is not heavy, — even with its soft parts. Its meat has been tested 
through Domestic Science to be of great food value. Except for 
greater inflation, in case of the female shell, no real sex dimorphism 
can be detected. The author has noted more of a greenish granular 
appearance for the outer gills of the male. The fact that the writer 
has discovered, from aquarium observations, individuals discharg- 
ing sperm on two occasions disproves that it is hermaphroditic. For 
reference one of these males was killed and preserved in the act 
of discharging its sperm. 

This discharge of sperm made the water milky and when 
examined by a high-power (X385) lens it was observed to be the 
flagellated sperm in cysts rolling about through the water like the 
colonial Protozoa. Then, too, the simple test that not all indivi- 
duals have the crowded septa of the outer gills disproves that all have 
marsupial characters of these gills. Thus hermaphroditism can not 
be applied to this genus Lastena, as a general character, ii this species 
is to remain with it. This is the first description of the animal of 
this species that has been drawn up and the author has been the first 
to report its mature glochidium which in general shape is about like 
that of A. grandis having about the same shape with the same 
straight hinge line, but being smaller. The glochidium is very 
active, having been observed to snap fifteen times per minute. 
The habitat of suborbiculata is that of black sand and mud bottoms 
in deep quiet water, is a rare shell in general distribution, but, 
when found, is abundant. Simpson reports it for Nebraska, Iowa, 
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Illinois, and Louisiana. Dr. W. S. Strode reports it as very large 
typical and abundant in Illinois and the fact of its southern range 
to Louisiana (as reported by Mr. Frierson) is interesting. Although 
this mussel is very susceptible to the attacks of the parasite, 
Atax, its shell is hardly. ever distorted for that reason; neither 
is the shell hardly ever eroded or injured by chemical reaction. 
An accurate breeding record, kept by the writer, shows it to be a 
long period breeder, but not so long or continuous as that of Las. 
ohiensis ( = imbecillis.) It is found to be with early and late embryos 
from September to December, and mature and immature glochidia 
from December to March, but sterile for the remaining months. 

Lastena ohiensis Rafinesque. 
("Paper Pond Shell.") 

PI. XXIII, Figs. 74 A and B. 
1820 — Lastena ohiensis Rafinesque, Ann. Gen. Sci. Brux., V, p. 316. 
1829 — Anodonta imbecillis Say, N. Narm. Diss. II, p. 355. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening with yellowish 
tentacles pointed upward, anal narrow, smooth supra-anal small, 
far removed from anal; outer and inner gills about the same size, 
inner laminae free from visceral mass; palpi long, sickle-shaped, 
united antero-dorsad about two-thirds of its length; foot, adductors 
branchial opening region orange color, rest of soft parts tannish 
or dirty white. 

Reproductive Structures: — Marsupia rusty brown and 
pad-like with water-tubes and undivided ovisacs when gravid; 
mantle edge antero-ventrad smooth without sexual specialization; 
glochidium golden russet, broadly spadiform, spined, hingle line 
straight, longer than high (0.310 x 0.290mm.); no conglutinates ; 
glochidia enmeshed in a tangle of larval threads. 

SHELL CHARACTERS. 

External . Structures : — Shell subelliptical and subcylin- 
drical, thin, inflated, slightly alated; disk smooth, shinning; 
beaks flush with dorsal line sculptured with coarse looped bars, 
later ones being finely tuberculated, apex doubly apiculated; 
epidermis grass green, to olive with post umbonal slope marked 
by two or three bluish parallel rays. 

Internal Structures: — Teeth entirely lacking; muscle 
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scars' faintly impressed, confluent; branchial cavities large; nacre 
pearl blue. 

Sex Length Height Diameter Um.ra. Locality 

9 98 x 40 x 39mm x 0.320 (Mud Lake, Kenmoor, Mo.) 

o" 63 x 34 x 31 " x 0.340 (Lower Lake, St. Joseph, Mo.) 

9 61 x 28 x 35 " x 0.360 (Spring Lake, Monegaw Spgs. Mo.) 

0" 25 x 10 x 2 " x 0.330 (Mud Lake, Halls, Mo.) 

The latter juveniles of the last measurement has the least 
diameter that the author has ever examined. It was discovered in 
very active locomotion in shallow water along the lake beach and 
wonder was expressed how such a compressed shell could contain 
enough musculature for such vitality. Its beak sculpture presents 
two apiculations at the apex of the umbone surrounded by rather 
wavy or looped bars extending low to the disk. So thin were the 
valves and soft parts that when studied with the lens the heart 
action could be observed through the shell when held up to the 
light. The characteristic green rays, extending parallel along the 
post umbonal ridge area, are more pronounced here than in the 
adult shell. 

Miscellaneous Remarks: — The vitality of ohiensis of the 
embryos in the active rotary motion is seldom seen in the Naiades. 
This motion was observed to take place around one axis from 
right to left in very rapid rotation. Mr. L. S. Frierson states that 
he has seen the glochidium taken from the mother and so suffici- 
ently metamorphosed as to turn its shell up from a glass' slide 
through an angle of 180 degrees.* The fact, too, of this species 
being normally hermaphoroditic gives it a character possessed 
by few Naiades. The adult shell is also so peculiar that there is 
no need for confusion in making identification. The nearest to 
it in general form and color is Lasmonos leptodon, yet it can be 
easily distinguished from this distant relative by the beak sculp- 
ture and hinge. Its suppressed umbones flush with the dorsal 
line, making "beakless beaks," are perhaps its recognition marks. 
It is a lover of quiet, shallow water and muddy bottoms and for 
this reason is distinctly lacustrine. The author has found it in 

* Dr. A. D. Howard-has lately discovered Lastena ohiensis as also non- 
parasitic in its glochidial life and accounts for its distribution through the 
buoyancy of its juvenile shell as a compsensatory provision for the loss of 
the usual means of distribution by fishes. (Science, N. S., XL, pp. 353- 
355. Sept. 4, 1914). 
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the main body of rivers but in such cases there was always some 
slough, bayou, or lake near by from which its light shell may have 
been carried over in time of flood. This species has a general 
distribution over the Mississippi and St. Lawrence basins. In 
this state it is confined to the lake district of N. W. Missouri, 
and in the lacustrine conditions of Central and South West Mis- 
souri. Its breeding season seems to be continuous for the year, 
or at least there is a very short interim of sterility. The author 
examined it nearly every month of the year to find it gravid and 
that, for the most part, with mature (active) glochidia. The 
"eye spots," mentioned by Simpson, as characteristic marks on 
the mantle edge at the branchial opening, have not been observed 
by the writer. Because of its Anodonta-like marsupia, but more 
on account of its physiological characters, in being a hermaphrodite 
with an almost continuous breeding season, this species should be 
assigned to a little higher position in the genus than suborbiculata. The 
fact that Rafinesque used ohiensis as the type for his genus Lastena 
and also because of such departure in anatomical and concholo- 
gical features from those of the genus Anodonta for ohiensis and 
its nearest ally, suborbiculata, this genus Lastena should now be 
employed for these two species of this State. 

Genus, Anodonta Lamarck. 
1799 — Anodonta Lamarck, Prodrome Class. Coq., p. 87. 
1817 — Anodontes Cuvier, Regne. An., II, p. 472. 

(Type, Mytilus cygneus Linnaeus). 

Animal Characters: — Branchial opening with yellowish 
papillae, anal smooth to slightly crennulated; supra- anal generally 
small, removed from anal by long mantle connection; inner lamina 
of inner gills free from one-half to entire length; palpi usually long 
and large; only outer gills marsupial, when marsupia are gravid, 
ventral edge distends and secondary water-tubes appear, ovisacs 
simple, undivided, dark brown when gravid with mature glochidia; 
no conglutinates formed; glochidia large, brownish, spined, 
spadiform. 

Shell Characters: — Shell elliptical, inflated, thin, slightly 
alated; disk smooth; beaks full high, sculpturing distinct, double- 
looped, angled upward centrally; epidermis polished, brightly 
colored; hinge teeth completely lacking. 

No genus is so susceptible to so many mutations, yet it is 
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really only represented in this state by A. grandis and Danielsii. 
However, the latter, even may only be a creek form of grandis. 
A. few other species, reported for this state under this genus, have 
doubtless received their names without deserving them and hence 
will only receive passing notice. The members of this group being 
lacustrine, they are limited more to the lake distinct in Northwest 
Missouri, to that portion of Centra) Missouri where lakes, ponds 
and sloughs abound, and to the Mississippi Lowlands of South- 
east Missouri. Very few Anodontae are reported for South Missouri 
where lacustrine conditions are rare. 

Anodonta grandis Say. 

("Floater.") 

PI. VII, Fig. 15; PI. XXIII, Figs. 75 A and B. 

1829 — Anodonta grandis Say, N. Harm. Diss., II., p. 341. 
1852 — Anodonta opaca Lea, Rr. Am. Phil. Soc, X, p. 285, pi. XXV, 
fig. 4 6 - 

ANIMAL CHARACTERS. 

Nutritive Structures: — Branchial opening with rather 
long yellowish papillae; anal directed upward, smooth; supra- 
anal separated from anal by long mantle connection, small, almost 
closed in some instances; inner gills wider and longer, inner laminae 
entirely free from visceral moss; palpi very large united antero- 
dorsad about one-half of their length; anterior portion of peri- 
cardial region thick and watery; color of gills usually dark brown, 
mantle edge at siphonal openings blackish, palpi cream to purplish, 
remaining parts mostly tan or soiled white. 

Reproductive Structures: — Marsupium occupying outer 
gills only, when gravid pad-like, distended at ventral edge, secon- 
ary water canals present, undivided ovisacs in center, laminae 
very delicate rupturing at slight touch; sterile marsupia thick- 
ened at edges to allow for distention; glochidium largest on record, 
(0.400 x 0.395mm.), spadiform, spined, russet color, straight 
hinge line; no conglutinates, glochidia held in loose mosses by 
brownish mucus and tangles of crinkled larval threads. 

SHELL CHARACTERS. 

External Structures: — Shell subovate, large, greatly in- 
flated especially in umbonal region, subalated, subsolid anteriorly, 
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rotinded before, pointed behind; disk unsculptured; beaks, full, 
apices recurved, sculptured by several coarse irregular double- 
looped ridges the loops being more or less nodulous; epidermis 
glossy, varied in color from brown-horn to green, growth lines 
rather undulated. 

Internal Structures: — Hinge teeth completely lacking; 
muscle scars not well impressed, progressive impressions most 
evident; umbonal cavities large and deep especially in female 
shell; nacre variable naturally from whitish, or bluish to coppery 
or even to salmon chocolate or brick-red, irridescent. Probably 
the latter colors are more pathologic than normal. 

Sex Length Width Diameter Um. ra. Locality 

9 215 x 118 x 84mm — 0.360 — (Mud Lake, Kenmoor, Mo.) 
o" 155 x 80 x 66 " — 0.285 — (L- Contrary, St. Joseph, Mo.) 
9 105 x 63 x 50 " — 0.380 — :(" " " " ") 

9 16 x 11 x 5 " — 0.300 — (" " " " ") 

Several of these juvenile shells of A. grandis (the latter measure- 
ment being the smallest) were found in one spot on the west 
beach of Lake Contrary. These juvenile shells^ were indentified 
by Dr. A. D. Howard of the U. S. Fisheries, Biological Station, 
Fairport, Iowa, where experimental rearing of these species from 
the glochidium has been made and a series of shells have been 
obtained all the way from its larval to its independent and mature 
life. At the end of the fifth year it is identical with that of Lea's 
opaca. The juvenile of the above measurement is very thin and 
papery almost transparent, is coarsely sculptured even on its 
disk — the bars being decidedly double-looped with a re-entering 
angle between the nodulous loops terminating at the tip of the 
umbone in two minute conical tubercles. It is especially to be 
noted that single laterals are faintly seen in each valve of this 
juvenile shell; also double right and single left cardinals may be 
seen with a (X12) lens. 

Miscellaneous Remarks: — Perhaps no species of Naiades 
is so polymorphic as A. grandis. Probably these mutations are 
only zoogeographical expressions of its shell which seems to respond 
most readily to every change in ecological relations. Its pliable 
juvenile shell may be so shaped by its environment as to give 
rise to its many varietal forms. By choice grandis is lacustrine 
under which conditions its shell is typically inflated, shorter and 
thinner; if subjected even to the mild fluviatile action of a creek 
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it becomes thicker and more compressed and more elongated. 
Its changes are so great at different ages that many names have 
given it for this reason; doubtless A. opaca, stewartiana, leonensis, 
etc., are mere synonyms for this reason. Because of parasitism, 
pounding of the surf, etc., this species is found in many pathologic 
forms in our lakes; a common one being that of a shell deeply 
sulcated at the post-ventral point and another with its shell 
extremely truncated post-dorsad. To the latter A. footiana and 
perhaps A.dakotana, maybe referred. A. salmonia may also be 
assigned to a grandis-jorm that has a blistered salmon-colored 
nacre due to a distomid infection. A. grandis has a general distri- 
bution all over the Mississippi drainage, also in the St. Lawrence 
drainage and that of the Red River of the North. In this State it 
is found in most of its forms in the chain of lakes, "cutoffs," 
sloughs and bayous along the Missouri River and quiet, muddy 
creeks of the north and central portions. It has only been rarely 
reported for the Ozark Center or Plateau. The soft parts of the 
half -grown grandis (A. opaca) are found by Domestic Science 
tests to be very edible. A strict breeding record, kept by the author, 
shows this species to be gravid with glochidia from December 
until March and sterile from this month on to September; there- 
fore it is a long period breeder and its larvae are the largest and 
most active known, contracting from ten to fifteen times per 
minute. The species which follow in description under this genus 
are only believed to be as mere forms of grandis and only receive 
separate notice because of their original report for this state, 
under these names, — and are so grouped for sake of conformity 
to other writers. 

Anodonta dakotana Frierson. 
("Dakota Shell," "Short Nose.") 
PL XXIV, Figs. 77 A and B. 
1 91 4 — Anodonta dakota Frierson MS. 

Animal Characters: — With the exception of shorter, wider 
gills, due to the shape of shell, the nutritive and reproductive 
structures of this species (if it be one) are identical with those of 
A. grandis. Its marsupium, in gravidity, is exactly the same; 
so are its glochidia in form and size (0.400 x 0.395mm.). 

Shell Characters: — Shell subrhomboidal, short, obese, 
abruptly truncated behind and, with the exception of not being 
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flat on the center of the disc, it may not be the typical dakota of 
Frierson. In other respects the shell structures are identical 
with those of A. grandis. 

Sex Length Width Diameter Locality 

9 114 x 78 x 48 (L. Contrary, St. Joseph, Mo.) 

o* 108 x 73 x 49 " (L. " " " " ) 

Miscellaneous Remarks: — This truncated form may only 
be the result of a local reaction on grandis as it is not often found 
in very quiet water but in the more disturbed water near the 
shore, yet its occurrence in such a constant shell-form is so common 
in our Missouri lakes that it would be safe to assign it to the defi- 
nite species herein referred, or at least its subspecies. Dr. Ortmann 
thinks this form may bear the same relation to our western lakes 
as A. benedictis (a form of grandis-jootiana) does to Lake Erie 
where it is grown close to the shore in the surf. 

Anodonta corpulenta Cooper. 
("Big Floater," "Slop Bucket.") 

Not figured. 

1834 — Anodonta corpulenta Cooper, App. to Narrative, Exp. Miss. R. 
to St.. L., .p. 154. — B. W. Wright Check List, 1888. 

Animal Characters : — The nutritive and reproductive struct- 
ures are identical with those of A. grandis; however, its glochi- 
dium is different in shape and size, having an irregular, undulate, 
hinge line with length and depth equal (0.350 x 0.350mm.). 

Shell Characters: — With the exception of a shorter, 
wider, more inflated shell and also of more recurved beaks the 
shell is the same as that of A. grandis. 

Miscellaneous Remarks: — Some students of Naiades are 
inclined to call corpulenta an "overgrown grandis." However, its 
smaller, but most of all, its differently formed glochidium would 
separate it from grandis since nothing is so constant as glochidial 
characters. This form is reported as rather common in the sloughs 
and lakes along the Mississippi in this state; yet it is not found 
in the lakes of North-west Missouri. Simpson reports it for the 
Missouri river (1900b, p. 646) but is not specific about the locality 
and states that it has a general distribution for the upper Mississ- 
ippi River east to Indiana and south to Texas where it may be 
replaced by A. stewartiana. Dr. Surber (1913, p. 106, PI. XXIX, 
fig. 1) has found this species to be an occasional fin-parasite upon 
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the same host as that for Fusconaia ebena. Its breeding season 
is the same as that of A. grandis. 

Anodonta Danielsii Lea. 

("Daniel's Shell.") 

PI. XXIV, Figs. 76 A and B. 

1858 — Anodonta danielsii Lea, Proc. Ac. N. Sci. Phila., Ill, p. 113; 

Jl. Ac. N. Sci. Phila., i860, IV, p. 365, PL LXIII, fig. 190. 
1859 — Anodonta texasensis Lea, Proc. Ac. N. Sci. Phila; p. 113; Jl. 

Ac. N. Sci. Phila. i860, p. 366, PI. LXIII, fig. 191. 

Animal Characters: — Branchial opening wide, densely 
papillose, anal smooth, supra-anal small, far removed'from anal by 
mantle connection; palpi large, united two- third of their length 
antero-dorsad; inner laminae of inner gills free from visceral sac. 

Reproductive Characters: — Marsupia occupying outer 
gills, when charged pad-like, ventral edge blunt, greenish poster- 
iorly, rest rusty brown ; glochidia not found so far. 

shell characters. 

External Structures: — Shell subelliptical, moderately 
large, subsolid; disk smooth; beaks rather low, sculptured with 
coarse double loops radiating from the beaks; epidermis dark 
horn with areas of green between the dark lines of growth. 

Internal Structures: — No teeth; scars faint; umbonal 
cavity shallow; nacre pearly-blue to light salmon with bluish 
border. 

Sex Length Width Diameter Um.ra. Locality 

9 115 x 55 x 40mm — 0.304 — (Lost Creek, Amity, Mo.) 
c? 180 x 65 x 42 " — 0.290 — Qfarkio R., Craig, Mo.) 
9 82 x 42 x 30 " — 0.268 — (Flat Cr., Sedalia, Mo.) 
9 50 x 30 x 17 " — 0.280 — ( " " " ". ) 

The last measurement is that of the smallest and youngest 
Danielsii that has been obtained. It is a beautiful grass-green 
shell with a single brown band running parallel with the growth 
lines. Its beak sculpture is the most distinct of any in the writer's 
collection and is typically Anodontine. Its soft parts are tannish 
and the outer gills are plainly marsupial. 

Miscellaneous Remarks : — This species is a rather common 
creek form of grandis. It is especially characterized by a more 
elongated, compressed and smaller shell. As a rule its shell is 
also thicker and its epidermis takes on more of a greenish color 
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with alternate brownish bands. It is striking to note such a close 
likeness of its shell to that of Uniomerus tetralasma with which 
it often accompanied in our muddy, sluggish creeks of North 
Missouri. Of course it can be distinguished from the latter by 
its very different umbonal sculpturing and by the absence of 
teeth. Mr. Bryant Walker very kindly identified this species 
and stated that the shells were more compressed than those from 
Oklahoma and Kansas and that he had practically the same shells 
in his collection from South-west Missouri under the names of 
Anodonla texasensis Lea, but, being a doubtful species, it may 
equal to Danielsii, or at any rate the latter has priority. Hence, 
we are placing A. texasensis in the synonomy of this species. Simp- 
son treats texasensis as very near Danielsii and, although he had 
only a young, broken shell from Lea's collection for study, yet he 
is very doubtful about the validity of it as a species and thinks 
it may only be a mere variety of grandis after all. 

Anodonta Bealei Lea. 
("Beale's Shell.") 

Not figured. 

1863 — Anodonta bealei Lea, Pr. Ac. N. Sci. Phila., VII, p. 194; Jl. 
Ac. N. Sci. Phila., VI, 1866, p. 26, PI. IX, fig. 25. 

The writer, not having seen this species, would infer from 
Lea's figure that it is the same as A. Danielsii, or near. Through 
the kindness of Dr. Dall, curator of the Divison of Mollusks for 
the U. S. National Museum, report was made that Dr. John H. 
Britts, (deceased), a well-known conchologist of this state, collected 
shells of A. Bealei from the Grand River, Henry County, Missouri 
and sent them to the National Museum where they are now 
deposited under the numbers, 150,392 and 150,391. Simpson 
states the geographic distribution of this species from Texas to 
Kansas. 

Genus, Anodontoides Simpson. 
i&gSa.—Anodontopsis Simpson (in Baker), Tr. St. Louis Ac. Sci., 

VIII, p. 76. 
1898b — Anodontoides Simpson (in Baker), Moll. Chicago, p. 72. 

ANIMAL CHARACTERS. 

"Animal with marsupium occupying the outer and sometimes 
the four leaves of the branchiae, ovules more numerous in the 
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outer, the whole pad-like; gills large, inner semi-circular, free 
from the abdominal sac or united with it; branchial opening 
large with many small, papillae; anal with well developed papil- 
lae." (Simpson. 

SHELL CHARACTERS. 

External Structures:- — Shell sub-elliptical inflated, thin; 
disk smooth; beaks somewhat full with distinct beak sculpture 
consisting of concentric ridges upcurved behind; epidermis dark 
brown, polished, sometimes rayed; hinge-teeth lacking, or merest 
rudiments, scars shallow; nacre bluish white. 

Dr. Ortmann considers this genus pratically an Anodon with 
concentric beak sculpture and as a good connecting link for Ano- 
donia and Alasmidonta. The only species of this genus, ferussaci- 
anus, is only represented along the Mississippi of this state where 
it is a rare shell. Unfortunately the soft parts, have not been 
secured for description. The glochidia of the species and sub- 
species (subcylindricus) of this genus have the same shape and 
measure 0.32 and 0.33mm. respectively— height and length being 
equal. 

Anodontoides ferussacianus (Lea). 
("Ferussac's Shell.") 
Pl. Ill, Figs, 7a— -8a. 

1834 — Anodonta ferussaciana Lea, Tr. Am. Phil. Soc. V, p. 45, pi. 

VI, fig. 15. 
1898 — Anodontoides ferussacianus (Lea) Baker, Moll. Chicago, 

Pt. 1, p. 72, pl. HI, %• 6; V, fig. 2. 

ANIMAL CHARACTERS. 

According to Dr. Ortmann (1912b, p. 294) the anatomy of 
this species is essentially that of Anodonta and differs only in the 
shorter mantle connection between the anal and supra-anal and 
in the anal being distinctly papillose. The glochidia (Ortmann 
181 ib, pl. 89, fig. 12) are described as rather small (0.320 x 0.320 
mm.) for the subfamily, subtriangular and spined. 

SHELL CHARACTERS. 

External Structures: — Shell subelliptical, thin, inflated, 
medium in size, post-umbonal ridge rather faint; compressed 
with distinct, regular, concentric ridges bent up behind and api- 
culated at the apices; epidermis brownish to bluish-green, some- 
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times rayed; hinge teeth rudimentray, usually lacking; muscle 
scars faint, confluent; nacre whitish or pearl blue. 

Length Width Diameter Um. ra. Locality 

48 x 29 x 18 — 0.280 — (Miss. R., Hannibal, Mo.) 
47 x 28 x 20 — o.2850-(Miss. R., Hannibal, Mo.) 

Miscellaneous Remarks: — Probably this species can be 
best characterized by its medium sized, sub-elliptical shell with 
its concentric, umbonal sculpturing, polished olive-green or 
brownish epidermis and slightly incurved hinge in front of beaks. 
A. ferussacianus is only known to occur for a certainty in the 
Mississippi of this state. Old, eroded shells from the Niangua 
River, Camden, Co., and from Casteel Creek, Clinton Co., have 
structures of this species more than anything else, but the identi- 
fication is too doubtful for much consideration. The shell of 
this species is like that of Strophitus, but differs in beak sculpture; 
it also differs from some similar shells of Anodonta by the incurved 
anterior hinge to the beaks and by a compressed post-dorsal 
portion of shell back of a slight posterior ridge. Ortmann (1921b, 
pp. 293-294) denies that all four of its gills are marsupial, and 
Simpson, who claims to have found embryos in all four gills does 
not class this species under his Tetragenae (i. e., those that have 
all four gills marsupial) because its characters of shell and nutri- 
tive soft parts seem to agree better with his Homogenae (Unios 
with only outer gills marsupial.) This species is generally distri- 
buted throughout the Mississippi drainage, the St. Lawrence 
system and that of the Red River of the North. The subspecies 
only occur in the St. Lawrence drainage. 

Genus Alasmidonta Say.. 
1818 — Alasmidonta Say, Jl. Ac. N. Sci. Phila., I., p. 459. 
1840 — Uniopsis Swainson, Tr. on Mai., p. 382. 

ANIMAL CHARACTERS. 

Mantle connection between anal and supra-anal openings 
moderately long; inner laminae of inner gills free from visceral 
mass, or, more or less connected to it; outer gills only marsupial; 
when charged, distended at ventral edges, water canals facing 
laminae present, central ovisacs undivided; no conglutinates, 
embryos held in mucus masses; glochidium large, spined, sub- 
triangular, hinge line straight, or nearly so. 
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SHELL CHARACTERS. 

Shell subquadrate to subtrapezoidal, thin, inflated; disk 
smooth; beaks heavily sculptured with irregular concentric bars — 
the later ones being more or less undulate; epidermis olivaceous to 
burnt orange with broken rays; cardinals present, laterals reduced; 
beak and branchial cavities deep ; nacre white to pearl blue. 

The characters of the shell of this genus — especially in its 
coarse concentric beak-sculpture — shows that it is somewhat 
primitive, yet the tendency of the union of the inner laminae of 
the inner gills with the visceral mass in an indication of progress 
in structure. The two species that represent Alasmidonta for this 
State are not found in the interior north of the Missouri River. 

Alasmidonta calceolus (L/ea). 

("Slipper Shell.") 

PL XXIV, Figs. 79 A—D. 

1830 — Unio calceola Lea, Tr. Am. Phil. Soc, III, p. 265, pi. III. Pig. 1. 
1898 — Alasmodonta deltoidea Baker, Moll. Chicago, Pb. I., p. 63, 

PI. VI, fig. 2; VII, fig. 4. 
1900b — Alasmidonta calceola (Lea) Simpson, U. S. Proc. Nat. Mus., 

XXII, p. 668. 

ANIMAL CHARACTERS. 

Nutritive Structures: — Siphonal openings large, mantle 
edges with regular blocks of black; gills of medium size, inner 
laminae partly united with visceral mass; palpi rather long, 
tongue shaped; most of soft parts light yellowish. 

Reproductive Structures: — Marsupium pad-like and 
brownish when charged, water-canal present; glochidium large, 
spined, spadiform, longer than high, hinge line straight. 

SHELL CHARACTERS. 

External Structures: — Shell small, slipper-shaped or sub- 
trapezoidal, obtusely angular behind, post-umboidal ridge rounded; 
disk smooth; beaks high, pointed, with coarse concentric sculp- 
turing consisting of four or five bars sharply bent in behind; 
epidermis yellowish or olivaceous with wavy double rays on and 
parallel to the post umbonal ridge. 

Internal Structures: — Cardinals single and conical in 
right valve, double in left with post tooth saddle-shaped; laterals 
mere thickened hinge line; nacre white. 
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Sex Length Width Diameter Locality 

9 35 x 24 x 18 " — (White R„ Hollister, Mo.) 
cf 26 x 18 x 10 " — (Jack's Fork, Shannon Co.) 
9 18 x 11 x 7.5mm — (Jack's Fork, Shannon Co.) 

The latter is a juvenile, tawny in color, with beak sculpture 
extending well out upon the disk in undulated bars, showing 
here, as in so many of the Anodontinae, that in the adolescent 
shell there is more of tendency toward disk sculpture in the indi- 
vidual, just as seen in the primitive shell of the whole race of 
Naiades. 

Miscellaneous Remarks: — This species is easily identified 
by its small shell (being never much more than an inch and one- 
half long), by its slipper-shape and by its coarse concentric sculp- 
turing. It is a great burrower and, although it may be abundant, 
it may escape notice because of this habit. For this state calceolus 
is only found in the streams of the south slope of the Ozarks where 
it is found in company with its nearest relative Alas, marginata, 
and is found in greatest numbers in Jack's Fork of the Current 
River, Shannon County. It is found rather common in the streams 
of Arkansas, and has a general distribution in the Ohio, Tennessee 
and Cumberland Rivers ; also the Lower and Middle St. Lawrence 
systems. Being found with mature glochidia in late Fall it can 
be classed as bradytictic. 

Alasmidonta marginata Say. 

("Nigger Toe," "Elk Toe.") 

PL XXIV, 'Figs. 78 A and B. 

1819 — Alasmidonta marginata Say, Nich. Inc., No. 1. 
1843 — Alasmidonta corrugata DeKay, Zool. of N. Y., Pt. 5, p. 198, 
PI. XXIV, fig. 259. 

ANIMAL CHARACTERS. 

Nutritive Sttructures: — Branchial opening densely papil- 
lose; anal with fine papillae; supra-anal moderately separated 
from anal, mantle-edges marked with squarish black blocks at 
regular intervals; outer gills wider than inner; inner lamina of 
inner gills connected with visceral mass; palpi very long and 
united for one-half of their length antero- dorsad; foot very long 
and powerful, orange colored; other parts tannish colored. 

Reproductive Characters : — Marsupium with wavy crowded 
septa when sterile; greatly distended when gravid, bluish with 
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late embryos, brown with glochidia, ventral edge trucated, water 
canals on either side of undivided ovisacs; glochidia large, spined, 
spadiform, hinge line undulate, height greater than length (0.350 
x 0.300mm.). 

SHELL CHARACTERS. 

Exterior Structures: — Shell subrhomboidal, inflated — 
extremely so along the sharply angled, post-umbonal ridge; post 
dorsal ridge low with broad gentle slopes finely costated; disk 
smooth; beaks long full, sculptured with heavy concentric bars, 
the later ones undulated low almost to disk; epidermis smooth, 
polished, with spotted, greenish rays from anterior portion of shell 
to posterior ridge. 

Interior Structures : — Cardinals single in each valve, inter- 
dentum displaced by saddle-shaped tooth in left valve; laterals 
reduced to rounded edges; muscle cicatrices faint; shell cavity 
deep; nacre whitish to pearl blue and pinkish. 

Sex Length Width Diameter Locality 

9 75 x 40 x 34 mm — (Gasconade, R., Gascondy, Mo.) 

o* 60 x 31 x 24 " — ( " " " " ) 

9 66 x 35 x 24 " — (Jack's Fork, Shannon, Co. Mo.) 

9 37-5 x 21.5 x 11. 5 " — ( " " " " " ) 

The juvenile of this last measurement presents the same 
sculpturing as in the juvenile cdlceolus except that the bars are 
somewhat more elongated in marginata and are really lower and 
coarser extending down well on the disk. 

Miscellaneous Remarks: — It has been well known by 
Pilsbry and Fox that this western shell is not the Alasmidonta 
truncata Wright, mentioned by Simpson. This species is easily 
recognized by its post inflated shell making the post - dorsal portion 
almost truncated and also by its extremely coarse beak sculpture. 
Its very long narrow foot extension is a notable physiological 
character. It delights in sandy, pebbly situations. The muddy 
waters of North Missouri is not conducive to its distribution 
there and is very rare in the Osage basin; however, it is rather a 
common shell in the Gasconade where it reaches its greatest per- 
fection and is commonly distributed throughout the mountain 
streams of the south. Occasionally marginata is found in the Miss- 
issippi north 'of the Missouri River. The author has records of 
its breeding season for August through to December, a sufficient 
record to know that it is a long period breeder (bradytictic.) 



